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(57) ABSTRACT

A device and method for measuring the thickness and
position tolerance of a wheel bolt hole. The device includes
a screw, a handle, a detection pillar and a base plate, where
the handle and the base plate are fixed via the screw; the
detection pillar 1s fixed onto the base plate through 1nterfer-
ence fit; and the detection pillar a bolt hole. The position
tolerance and thickness of a bolt hole are measured simul-
taneously, and the labor intensity 1s reduced, and the existing
bolt hole position tolerance detection tool can be modified
for the use as the tool of the device, saving costs. The tool
can detect the thickness of a bolt hole and qualitatively
determine the range where the difference between the value
of bolt hole thickness and the standard value approximately
lies, and can be used for the grading of bolt hole thickness
values based.
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DEVICE AND METHOD FOR MEASURING
THE THICKNESS AND POSITION
TOLERANCE OF A WHEEL BOLT HOLE

TECHNICAL FIELD

The mvention relates to the field of industrial measure-
ment and 1n particular to a device and method for measuring
the thickness and position tolerance of a wheel bolt hole.

BACKGROUND ART

After the aluminum alloy wheel 1s machined, there 1s a
need for measuring the thickness and position tolerance of
wheel bolt holes to determine whether each bolt hole of the
wheel 1s accurately assembled during vehicle assembly.
Conventionally, the thickness and position tolerance of the
wheel bolt holes require to be measured separately. During
the thickness measurement of the wheel bolt holes, tools
such as calipers are required. During the position tolerance
measurement of the wheel bolt holes, multi-claw comple-
mentary measurement tools designed based on wheel bolt
hole distribution are required. It 1s desired for those skilled
in the prior art to develop a convenient measurement tool
capable of implementing the above two functions.

SUMMARY OF THE INVENTION

Therefore, an object of the invention 1s to provide a
measurement tool for simultaneously measuring the thick-
ness and position tolerance of a wheel bolt hole.

In one aspect of the imnvention, a device for measuring the
thickness and position tolerance of a wheel bolt hole 1s
provided, which comprises a screw (1), a handle (2), a
detection pillar (3) and a base plate (4) and 1s characterized
in that: the handle (2) and the base plate (4) are fixed
together via the screw (1); the detection pillar (3) 1s fixed
onto the base plate (4) through imterference fit; and the
detection pillar (3) 1s configured to {it the dimension of an
acceptable bolt hole.

In a preferred aspect of the invention, the detection pillar
(3) 1s arranged such that the upper surface 1s inclined, with
a higher end thereof being arranged high above the edge of
a bolt hole of standard depth when the detection pillar (3) 1s
put into the bolt hole, with a lower end thereof being
arranged below the edge of a bolt hole of standard depth
when the detection pillar (3) 1s put 1nto the bolt hole.

In a preferred aspect of the invention, the higher end of the
lower surface of the detection pillar (3) 1s arranged such that
when the detection pillar (3) 1s put into a bolt hole of
standard depth, the distance above the bolt hole edge 1s
30%-50% of the allowable deviation of the bolt hole depth,
and the lower end of the lower surface of the detection pillar
(3) 1s arranged such that when the detection pillar (3) 1s put
into a bolt hole of standard depth, the distance below the bolt
hole edge 1s 30%-50% of the allowable deviation of the bolt
hole depth.

In a preferred aspect of the invention, the higher end of the
lower surface of the detection pillar (3) 1s arranged such that
when the detection pillar (3) 1s put into a bolt hole of
standard depth, the distance above the bolt hole edge 1s
0.2-0.7 mm, and the lower end 1s arranged such that when
the detection pillar (3) 1s put into a bolt hole of standard
depth, the distance below the bolt hole edge 1s 0.2-0.7 mm.

In a preferred aspect of the mnvention, the lower surface of
the detection pillar (3) comprises a step-shaped edge (5), the
step-shaped edge (5) comprises 4-8 step surfaces, and the
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clevation differences between the individual step surfaces of
the step-shaped edge (5) and the surface of a bolt hole of
standard depth are uniformly distributed within the upper
and lower limits of bolt hole depth allowable deviation.

In another aspect of the invention, a method for measuring,
the thickness and position tolerance of a wheel bolt hole 1s
provided, which 1s characterized in that: the method com-
prises the following steps: A) putting the front surface of a
wheel hub to be detected flat on a detection platiorm,
holding the handle (2) and 1nserting the detection pillar (3)
into a bolt hole 1n the vertical direction; B) i1 the detection
pillar (3) 1s tully retained in the bolt hole, determining that
the position tolerance of the bolt hole 1s acceptable; and C)
pressing the base plate (4) against the wheel hub flange
plane, touching the bolt hole counter bore position by a hand
on the hub front surface, and determining whether the bolt
hole edge and the detection pillar (3) are aligned with each
other.

In a preferred aspect of the mnvention, the detection pillar
(3) 1s arranged such that the upper surface 1s inclined, with
the higher end thereof being arranged high above the edge
ol a bolt hole of standard depth when the detection pillar (3)
1s put 1nto the bolt hole, with the lower end thereof being
arranged below the edge of a bolt hole of standard depth
when the detection pillar (3) 1s put into the bolt hole, and 1n
step C), 1 the upper elevation difference of the detection
pillar (3) 1s considered by touching to be above the counter
bore and the lower elevation diflerence 1s below the counter
bore, the thickness of the bolt hole 1s acceptable, and 11 either
of the upper and lower elevation differences does not con-
firm to the foregoing, the thickness of the bolt hole 1is
unacceptable.

In a preferred aspect of the invention, the lower surface of
the detection pillar (3) comprises a step-shaped edge (5), the
step-shaped edge (5) comprises 4-8 step surfaces, and the
clevation diflerences between the individual step surfaces of
the step-shaped edge (5) and the surface of a bolt hole of
standard depth are uniformly distributed within the upper
and lower limits of bolt hole depth allowable deviation. In
step C), the elevation difference between the individual step
surfaces of the step-shaped edge (5) of the detection pillar
(3) and the bolt hole edge surface 1s determined by touching,
and the number of the steps arranged high above the bolt
hole edge surface and the number of the steps arranged
below the bolt hole edge surface are calculated.

In a further preferred aspect of the invention, if both the
number of the steps arranged high above the bolt hole edge
surface and the number of the steps arranged below the bolt
hole edge surface are not zero, the depth of the bolt hole 1s
recorded as acceptable.

The technical solution of the invention has the advantages
as follows: the position tolerance and thickness of the bolt
hole are measured simultancously, the labor intensity 1s
greatly reduced, and the existing bolt hole position tolerance
detection tool can be modified for the use as the tool of the
device, greatly saving the tool manufacturing cost. The tool
can not only detect the thickness of a bolt hole but also
qualitatively determine the range where the diflerence
between the value of bolt hole thickness and the standard
value approximately lies, and can be used for the grading of
bolt hole thickness values based on the degree of approach-
ing to the standard value.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments of the invention will be described
below 1n details with reference to the accompanying draw-
ings, wherein:
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FIG. 1 1s a view of the device of the invention 1n the use
state;

FIG. 2 1s a sectional view of a bolt hole fitting part of the
device of the invention 1n the use state; and

FIG. 3 1s a bottom view of a detection pillar (3) of the
device of the invention;

wherein: 1—screw, 2—handle,
4—base plate, 5—step—shaped edge.

3—detection pillar,

DETAILED DESCRIPTION OF EMBODIMENTS

Example 1

The device of this example comprises a screw (1), a
handle (2), a detection pillar (3) and a base plate (4), the
handle (2) and the base plate (4) are fixed together via the
screw (1); the detection pillar (3) 1s fixed onto the base plate
(4) by 1nterference {fit; and the detection pillar (3) 1s config-
ured to fit the dimension of an acceptable bolt hole. The
detection pillar (3) 1s arranged such that the upper surface 1s
inclined, with the higher end thereotf being arranged high
above the edge of a bolt hole of standard depth when the
detection pillar (3) 1s put into the bolt hole, with the lower
end thereot being arranged below the edge of a bolt hole of
standard depth when the detection pillar (3) 1s put into the
bolt hole. The higher end of the lower surface of the
detection pillar (3) 1s arranged such that when the detection
pillar (3) 1s put into a bolt hole of standard depth, the
distance above the bolt hole edge 1s 30% of the allowable
deviation of the bolt hole depth, and the lower end of the
lower surface of the detection pillar (3) 1s arranged such that
when the detection pillar (3) 1s put into a bolt hole of
standard depth, the distance below the bolt hole edge 1s 30%
of the allowable deviation of the bolt hole depth. Specifi-
cally, the higher end of the lower surface of the detection
pillar (3) 1s arranged such that when the detection pillar (3)
1s put into a bolt hole of standard depth, the distance above
the bolt hole edge 1s 0.2-0.7 mm, and the lower end of the
lower surface of the detection pillar (3) 1s arranged such that
when the detection pillar (3) 1s put into a bolt hole of
standard depth, the distance below the bolt hole edge 1s
0.2-0.7 mm.

Example 2

The device of this example comprises a screw (1), a
handle (2), a detection pillar (3) and a base plate (4), the
handle (2) and the base plate (4) are fixed together via the
screw (1); the detection pillar (3) 1s fixed onto the base plate
(4) by interference fit; and the detection pillar (3) 1s config-
ured to fit the dimension of an acceptable bolt hole. The
lower surface of the detection pillar (3) comprises a step-
shaped edge (5), the step-shaped edge (5) comprises 4-8 step
surfaces, and the elevation differences between the 1ndi-
vidual step surfaces of the step-shaped edge (5) and the
surface ol a bolt hole of standard depth are uniformly
distributed within the upper and lower limits of bolt hole
depth allowable deviation.

Example 3

Using the device of example 1, the device of example 2
and the caliper for measuring the position tolerance and
thickness of a bolt hole, 6 batches of bolt holes (20 for each
batch) are measured, and the values of position tolerance and
thickness of totally 120 aluminum alloy wheel hubs are
recorded.
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The structure of the position tolerance measurement tools
of the prior art differs from the tool of example 1 1n that: the
detection pillar (3) 1s configured not to fit the thickness of a
bolt hole.

In the operation, the front surface of the wheel hub 1s
placed on the platform, the handle (2) 1s held by a hand such
that the detection pillar (3) faces the holt hole in the vertical
direction, and 11 the detection pillar (3) 1s fully retained in the
bolt hole, the position tolerance of the bolt hole 1s accept-
able; after putting 1n place, the base plate (4) presses against
the hub flange plane.

For the device of example 1, the bolt hole counter bore
position 1s touched by a hand on the hub front surface, i the
upper elevation difference of the detection pillar (3) 1s
considered to be above the counter bore and the lower
elevation difference 1s below the counter bore, the thickness
of the bolt hole 1s acceptable, and 11 erther of the upper and
lower elevation differences does not confirm to the forego-
ing, the thickness of the bolt hole 1s unacceptable.

For the device of example 2, imn step C), the elevation
difference between the imndividual step surfaces of the step-
shaped edge (5) of the detection pillar (3) and the bolt hole
edge surface 1s determined by touching, and the number of
the steps arranged high above the bolt hole edge surface and
the number of the steps arranged below the bolt hole edge
surface are calculated. If both the number of the steps
arranged high above the bolt hole edge surface and the
number of the steps arranged below the bolt hole edge
surface are not zero, the depth of the bolt hole 1s recorded as
acceptable.

The measurement results show that using the measure-
ment tool of example 1 or example 2 of the mnvention, the
mean time required for measuring one wheel hub 1s 19
seconds and 41 seconds respectively. However, 1t would take
several minutes using the measurement tool of the prior art.
There has no significant diflerence 1n measurement result
between the measurement device of the mvention and the
measurement tool of the prior art.

It can be seen that during the measurement of thickness
and position tolerance of wheel hub bolt holes, two separate
tools are required for thickness and position tolerance mea-
surements, and the thickness measurements of bolt holes are
performed one by one with low efliciency. The device of the
invention integrates the two functions 1n one body, provides
convenience in measurement, and improves the efliciency of
measurement stail while reducing the labor intensity.

The mvention claimed 1s:

1. A device for measuring the thickness and position
tolerance of wheel bolt holes of a wheel hub, comprising:

a screw, a handle, detection pillars and a base plate,

wherein the handle and the base plate are fixed together
via the screw; the detection pillars are fixed onto the
base plate through interference fit; and each detection
pillar 1s configured to fit the dimension of an acceptable
bolt hole,

wherein the detection pillar 1s arranged such that the

upper surface 1s mnclined, with a higher end thereof
being arranged high above the edge of a bolt hole of
standard depth when the detection pillar 1s put into the
bolt hole, with a lower end thereof being arranged
below the edge of a bolt hole of standard depth when
the detection pillar 1s put 1nto the bolt hole;

wherein when the detection pillars are fully retained 1n the

corresponding bolt holes during operation, position
tolerances of the bolt holes are acceptable, and, then,
the base plate 1s put 1nto place and pressed against a hub
flange plane of the wheel hub; and
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wherein 11 the upper elevation difference of the detection
pillar 1s considered by touching to be above the counter
bore and the lower elevation difference 1s below the
counter bore, the thickness of the bolt hole 1s accept-
able, and i either of the upper and lower elevation
differences does not confirm to the foregoing, the
thickness of the bolt hole 1s unacceptable.

2. The device according to claim 1, wherein the higher
end of the lower surface of the detection pillar 1s arranged
such that when the detection pillar 1s put into a bolt hole of
standard depth, the distance above the bolt hole edge 1s
30%-50% of the allowable deviation of the bolt hole depth,
and the lower end of the lower surface of the detection pillar
1s arranged such that when the detection pillar 1s put 1nto a
bolt hole of standard depth, the distance below the bolt hole
edge 1s 30%-50% of the allowable deviation of the bolt hole
depth.

3. A method for measuring the thickness and position
tolerance of an aluminum alloy wheel bolt hole using the
device of claim 2, comprising:

A) putting the front surface of a wheel hub to be detected
flat on a detection platform, holding the handle and
inserting the detection pillar mto a bolt hole 1n the
vertical direction;

B) 1f the detection pillar 1s fully retained 1n the bolt hole,
determining that the position tolerance of the bolt hole
1s acceptable;

C) pressing the base plate against the wheel hub flange
plane, touching the bolt hole counter bore position by
a hand on the hub front surface, and determining
whether the bolt hole edge and the detection pillar are
aligned with each other.

4. The method according to claim 3, wherein the lower
surface of the detection pillar comprises a step-shaped edge,
and the step-shaped edge comprises 4-8 step surfaces, and
the elevation differences between the individual step sur-
taces of the step-shaped edge and the surface of a bolt hole
of standard depth are uniformly distributed within the upper
and lower limits of bolt hole depth allowable deviation,

wherein 1n step C), the elevation difference between the
individual step surtaces of the step-shaped edge of the
detection pillar and the bolt hole edge surface 1s deter-
mined by touching, and the number of the steps
arranged high above the bolt hole edge surface and the
number of the steps arranged below the bolt hole edge
surface are calculated.

5. The method according to claim 3, wherein 1f both the
number of the steps arranged high above the bolt hole edge
surface and the number of the steps arranged below the bolt
hole edge surface are not zero, the depth of the bolt hole 1s
recorded as acceptable.
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6. The device according to claim 1, wherein the higher
end of the lower surface of the detection pillar 1s arranged
such that when the detection pillar 1s put into a bolt hole of
standard depth, the distance above the bolt hole edge 1s
0.2-0.7 mm, and the lower end 1s arranged such that when
the detection pillar 1s put 1nto a bolt hole of standard depth,
the distance below the bolt hole edge 1s 0.2-0.7 mm.

7. The device according to claim 6, wherein the lower
surface of the detection pillar comprises a step-shaped edge,
and the step-shaped edge comprises 4-8 step surfaces, and

the elevation differences between the individual step sur-
faces of the step-shaped edge and the surface of a bolt hole
of standard depth are uniformly distributed within the upper
and lower limits of bolt hole depth allowable deviation.

8. A method for measuring the thickness and position
tolerance of an aluminum alloy wheel bolt hole using the

device of claim 6, comprising:

A) putting the front surface of a wheel hub to be detected
flat on a detection platform, holding the handle and
iserting the detection pillar mto a bolt hole 1n the
vertical direction:

B) i1 the detection pillar 1s fully retained 1n the bolt hole,
determining that the position tolerance of the bolt hole
1s acceptable;

C) pressing the base plate against the wheel hub flange
plane, touching the bolt hole counter bore position by
a hand on the hub front surface, and determining
whether the bolt hole edge and the detection pillar are
aligned with each other.

9. The method according to claim 8, wherein the lower
surface of the detection pillar comprises a step-shaped edge,
and the step-shaped edge comprises 4-8 step surfaces, and
the elevation differences between the individual step sur-
faces of the step-shaped edge and the surface of a bolt hole
of standard depth are uniformly distributed within the upper
and lower limits of bolt hole depth allowable deviation, 1n
step C), the elevation difference between the individual step
surfaces of the step-shaped edge of the detection pillar and
the bolt hole edge surface 1s determined by touching, and the
number of the steps arranged high above the bolt hole edge
surface and the number of the steps arranged below the bolt
hole edge surface are calculated.

10. The method according to claim 8, wherein 1f both the
number of the steps arranged high above the bolt hole edge
surface and the number of the steps arranged below the bolt
hole edge surface are not zero, the depth of the bolt hole 1s
recorded as acceptable.
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